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I. NICOTINE SPECIFIC MONOCLONAL ANTIBODY 

A. Objective : Develop a nicotine monoclonal antibody based enzyme-linked 
immunosorbent assay (ELISA) for the determination of nicotine concentrations in 
samples of interest to PM. 

B. Results: Several experiments were conducted to determine the causes of ELISA 
variation and, if possible, reduce it to acceptable levels. One such experiment 
was conducted to examine the variation contributed to the overall ELISA assay by 
the optics of the plate and the plate reader. A solution of nitrophenol was 
prepared so that a 100 pi aliquot had an absorbance of ~1.0 OD as measured by 
the plate reader. A 100 pi aliquot of this solution was individually pipetted, using 
a Rainin pipet gun, to all 96 wells of one of the standard microtiter plates. This 
plate was then placed in the microtiter plate reader for quantitation of the 
absorbance of all wells. The percent relative standard deviation (%RSD) for 
these wells was 1.28%. This indicates that when the solutions are pipetted by 
hand, the plate and plate reader are not the major contributor to variation in the 
assay. Another experiment was performed to investigate the variation contributed 
by different types of pipettes. An Eppendorf repipettor, Rainin pipet, and a 
Hamilton syringe were used at various stages in the ELISA assay. A difference 
was observed between pipet types. The repipettor gave a %RSD of 14.4 which is 
unacceptable. The %RSD for the Rainin and Hamilton were found to be 11 and 
12.5, respectively. Since the Hamilton syringe increases the amount of time that 
it takes to apply the samples, the Rainin pipet will be used in the ELISA assay. A 
similar experiment was run using only the Eppendorf repipettor and the Rainin 
pipet However, the microtiter plates were shaken during incubation in order to 
facilitate diffusion of the antibody in the microtiter well. The %RSB increased 
for both types of pipets. The %RSD for the Eppendorf repipettor was 14.7 and 
the Rainin pipet 14.1. In an attempt to look at the variation between tobacco 
extracts the BD1 - BD6 samples were run in an ELISA in triplicate. Within 
triplicates of the same sample the %RSDs were as follows: 4.8 -10.1 (BD1); 4.2 - 

11.5 (BD2); 5.0 - 15.6 (BD3); 5.2 - 12.0 (BD4); 3.8 - 8.5 (BD5); and 7.6 - 11.3 
(BD6). When the data from the triplicates were combined the %RSDs were as 
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follows: 9.1 (BD1); 9.4 (BD2); 9.8 (BD3); 14.8 (BD4), 8.0 (BD5); and 15.4 
(BD6). And, when all the data were combined as one set the %RSD was 19.2. 
However, these data were obtained using the EppendOrf repipettor which has been 
shown to contribute to the variation found in the ELISA assay. 

An experiment was run in which the liners to the extraction vial caps (in which 
the nicotine extraction is done) were placed in their normal vs an inverted 
position. A known amount of water was added to each vial and heated at 90°C 
for 24 hours. Afterwards each vial was weighed. The vials which had the liners 
placed inverted with the silicon side down toward the sample showed less water 
loss (0.02 grams) and less variation then the vials with the teflon side down (as 
much as 0.10 grams water loss). 

C. Plans: Continue to assist with analysis of assay variance and possible assay 
modifications to reduce the variance. Plans include the investigation of other 
types of pipets (Eppendorf Multichannel electronic digital pipet and the single 
channel electronic pipet). Intra-well variation, plate to plate variation, and protein 
uptake will be examined by use of a variety of plates obtained from different 
manufacturers. The affect of shaking during incubation will be further 
investigated. The absorbance of the monoclonal antibody (BE2) will be increased 
from 1.0 to 2.0 OD and another monoclonal antibody (HA4) which has a 10-fold 
higher affinity than BE2 will be further characterized. D. Jones of the Product 
Evaluation Division will be performing further statistical analyses on the data. 

D. References: 

Davies, B. D. Notebook No. 8638, p. 180. 

Crockett, E. A. Notebook No. 8933, pp. 112-152. 


H. ADDITIONAL APPROACHES TOWARD PUTRESCINE 
METHYLTR ANSFER ASE 
(PMTl ISOLATION 

A. Objective : Provide additional experimental approaches to assist in the effort to 
isolate PMT. 

B. Results : A second batch of 5 H-Phenylethanolamine N-Methyltransferase f H-PET), 
photoaffinity labeled with and without S-Adenosylhomocysteine (SAH), was sent to 
Kendrick Labs for two dimensional sodium dodecyl sulfate-polyacrylamide gel 
electrophoresis (2D SDS-PAGE) analysis of labeled proteins. As in a previous 
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experiment ~3 major proteins were labeled in the absence of SAH, but none in its 
presence. 

A portion of this same * H-PET was serially diluted (1/2) and fractionated on one 
dimensional SDS-PAGE. Following an 18 hour exposure, the minimum number of 
counts which could be visually detected was ~500 dpm for this length of exposure. 

The peak PMT-containing fraction from phenyl-Sepharose fractionation (PS-PMT) of 
root material performed by Project 1904 members, was concentrated and 
photoaffinity labeled (PAL). Three major protein bands (-30-39 kD, ~72kD and 
~94kD) labeled in the absence but not the presence of SAH or putrescine. 

A portion of affinity eluted. Batch 2, PMT-containing preparation was washed, 
concentrated, and subjected to PAL. Two major protein containing bands (~35-39kD 
and ~94kD) labeled in the absence but not in the presence of SAH or putrescine. 

The results with the concentrated PS-PMT and Batch 2 PMT would seem to indicate 
that all of these bands contain proteins which are sensitive to the effects of putrescine. 
However, the concentration of putrescine used to block binding may be high enough 
to nonspecifically effect the labeling of proteins which are normally insensitive to the 
effects of putrescine. 

A preliminary experiment was conducted to determine the feasibility of labeling PMT 
with * H-SAM in the absence of photolysis. The results of this experiment indicate 
that PMT can covalently bind 5 H-SAM under some incubation conditions. 

C. Plans : An experiment will be conducted to examine the effects of varying the 
concentration of putrescine in the reaction mixture on the levels of 5 H-SAM incor¬ 
poration into specific protein bands. Continue to label PMT containing fractions of 
increasing PMT specific activity. Continue to examine the feasibility of labeling 
PMT without photolysis. 

D. Reference : 

Dunn, R. L. Notebook No. 8721, pp. 156-176. 

Davies, B. D. Notebook No. 8638, p. 180. 
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